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3. Claims..
1

This- invention relates to: precision dimension
gages, and more particularly to pneumatic gages
for-smell, elongated bores, such as the barrels.of
fire grms.

An object of importance of the invention is fo
provide a. precision- imternal dimension gage
adapted - particularly - for determining & minute
variations . in. diameter of an elongated here
throughout the. length of the: bore.

Another object: of the invention is to provide
a.-reduced- closing - effect - of - the: nozzle: closing
member.in its movements toward and from the
orifice -of - the -air: nezzle compared to its radial
movements, by engagement with the surface of
the: work piece: being gaged.

Another objeet of the invention is.to provide
an. adjustment. of the work engaging and nozzle
closing membher to vary the opening between the
end face of the nozzle and that of the work en-
gaging and pozzle closing member, so that the
gage may. be.-adjusted . for variable diameters
while. maintaining the. same gap -or opening -of
the closing. surface:relative to the nozzle orifice.

And finally, it-is-an object of the invention te
provide the end.face of the member: in which
the nozzle orifice is provided at an: oblique angle
to. the axis of .the bore being gaged, and to pro-
vide a..correspondingly -obliguely - disposed. sur=
face on the.nozzie closing and work engaging
member-adjacent the nozzle end: face.

The. operation of air gages, in which the dis~
tance. of the orifice of the nozzle from the sur-
face of:the work. piece being gaged varies: more
than a few thousandfhs of an inch, has hereto-
fore. proven unsatisfactory:. Air gages normal-
1y have been successfully used for gaging varia-
tions in diameter. of about: three or four thou-
sandths, but. when greater varigtions are encoun-

tered, complications, inaccuracies, and varying:

sensitivities have ogeurred. It is, however, fre-
quently desirable to gage, in a-single operation,
dimensions varying .as.much as.30 to 50 thou-
sandths. . In gages made according to the pres-
ent invention, the movable work engaging mem-

ber, or members, will move this amount, but:

due to the angular -disposition of the ngzzle
orifice in the gage relative to the surface of the
work: contacting member, the effective. closing
movement. of the surface on-the movable work

contacting member directly toward the nozzle: &
end face is.much Jess. than the radial movement;
of the work. engaging member: This ratio of:
movement of the  gaging member toward its

nozzle end face relative to the radial movement-of

the contacting. member may . he varied over a;
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wide range. by choosing suitable-oblique apgles.
for the end face of the nozzle and the opposing
end- face. of the radially movahle nozzle - clos-
ing and work engaging member. By making the
end:face of the nozzle -appraoximately 84> from
the axis of the bere-being gaged, and making
the end face of the movable  gaging member

effective- élosmg move"x-nent of the oblique: fare
of the movable gaging member toward and from

the: obligue end: face -of the nozzle. It will be
ynderstood, of course, that the planes of the
nozzle end face and.-of the work engaging mem-
ber will -be -parallel: to -each: other and so dis-
posed - that. radial movement of the movable
gaging member  will open and: eclose the gap
hetween the orifice-of the nozzle and the oppos-
ing face of the work contaeting member.

The: gaging of small, elongated bores, such as
those in fire arms of machine gun calibers, nec-
essarily - covers a. relatively  wide dimensional
range to gage the progressive fire wear of the
barrel . periodically over the effective life of the
gun. For that purpose, the present gage has
heen provided, in which the gage head is in the
form: of -a. sleeve fitting readily within the mini-
mum: bore 1o be gaged.

With: the above and other objects in view, the
invention may include the features of construc-
tion and operation set forth in the following spec-
ification - and illustrated in the -accompanying
drawing. )

In the. accompanying drawing annexed hereto
and forming g part of this specification, I have
shown the. invention embadied in two gage heads
of slightly different types, both of which are for
elongated bores, either plain or rifled, but it wiil
be-understood that the invention can be other-
wise-embhodied and that the drawing is not to
be:construed as defining or limiling the scope
of the.invention, the claims appended to. this
specification being-relied upon for that purpose.

In the drawing:

Figure-1 is.a central longitudinal seetion of
a:-gage-head made according -to. the present in-
vention, the-head-being shown upen an enlarged
and somewhat exaggerated scale to more clear-
ly show its eonstruction;

Figure 2.is 8. transverse sectional view, taken
on:the plane-of line 2—2:in-Figuve 1;

Figure 3 -is-a.transverse sectional view, taken
on the-plane of line:3—3 of Figure 1;

Figure 4.is a transverse sectional view, taken
on:the plane of line 4—4 of Figure 1;
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Pigure 5 is a longitudinal fragmentary view of
another form of the invention, having opposed,
axially adjustable work contacting members;

Figure 6 is a fragmentary view, showing cne
of the work contacting members of the gage
shown in Figure 5 in a different position of axial
adjustment; and o

Figure 7 is a fransverse sectional view, taken
on the plane of line T—7 of Figure 8.

In the above mentioned drawing, there have
been shown but two embodiments of the inven-
tion which are now deemed. preferable. :
to be understood, however, that changes and
modifications may be made within the scope of

the appended claims without departing from the

spirit of the invention.

Briefly, and in its preferre daspect, the inven-
tion may include the following principal parts;
first, an elongated sleeve; second, a conduit with-
in the sleeve to which air is supplied from s suit-
able scurce at constant pressure; third, s nozzle
at the inner end of the conduit, the end face of
which is disposed at an oblique and steep:angle

to the axis of the sleeve; fourth, a radially mowv-.

able member mounted within the sleeve, having a
work contacting portion and an end face adjacent
and parallel to the nozzle end face and at an
obligue angle to the axis of the slesve: fAfth, o
fiexible strip or strips for supporting.and permit-
ting limited radial movement of the work con~
tacting member toward and from the nozzle, and
sixth, in the modified form shown in Figures 5,
6 and 7, axial adjusting means for the flexibly

mounted nozzle closing work contacting membpers.’
Referring more in detail to the figures of the :

drawing and first to Figures 1 to 4, in which one
preferred embodiment of the invention is shown,
it will be seen that an elongated sleeve 18 is pro-
vided, adapted to fit readily within the gun barrei
or other part W being gaged. Within one part
of the sleeve 1§ is a member {2 secured in spaced
relation o the wall of the sleeve as by screws {4
and to which air is admitted from a suitable
source under pressure through a supply conduit
{6. Within the inner end of this member 12
may be inserted in fixed position therein, a nozzle
member (8§, the inner end face of which, forming

the orifice for the air supply, is at a steep oblique’

angle approximately 80° or more to the axis - of
the sleeve 18. As the supply of air to the con-

duit 16 may be in every way similar to the supply

of air to the conventional forins of pneumatic
gages, a description is not thought necessary.
Positioned in opposed relation to the end face
or orifice of the air nozzle (8 is the corréspond-
ingly oblique end face of a radially movable_x’nem-
ber 23. This member 28, as shown in Fig, 1, is
supported on parallel flexible thin metal strips 22

so that during its movement transversely of the

tube, the end face adjacent the nozzle will be
maintained always in acecurate parallel_- rela’qiqn
to the nozzle orifice. This member 28 is forced

laterally by one or more springs 24, so that a

transversely adjustable member 25 mounted
on the member, may, at ifs outer end, always
contact the surface of the part W being gaged.
¥or this purpose, the sleeve is cut away and

the adjustable member 26, when the sleseye is

passed through the bore being gaged, is in con~
stant contact with the surface being gaged. The

adjustable member 26 may be in the form of a

screw threaded transversely through the radially
movable member 28 and may be locked in any
desired position by means of a nut 28. To sup-
port this radially or transversely movable meém-

it is-
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her 20, the thin strips 22 are attached, as shown,
to a block 30 secured at the inner end of the
sleeve 18,

Inserted in the circumferential surface of the
sleeve 10 are bearing members 32 adjacent the
radially movable member 20 and disposed at 120°
from the member 26. The sleeve (8, therefore,
contacts the bore being gaged at three spaced
points about the portion being gaged, the two
bearing members 32 being fixed in position and
the movable member 26 being resiliently pressed
at all times toward the surface being gaged buk
iree to move radially in either direction as the
bore varies in diameter.

" It will be seen by an inspection of Fig. 1, that
due to the oblique disposition of the orifice of
nozzle i8 and the adjacent opposed oblique sur-
face of the transversely movable member 20, the
nozzle closing effect of the end face of the trans-
versely movable member 28 will be much less
than the radial movement of this member. With
the faces formed at the oblique angle shown.in
Fig. 1, the closing effect on the nozzle openiing.
of member &8 will be approximately one-tenth
its radial movement; D

In the operation of this form of ‘Zage‘and with
& limited and controlled amournt of &ir. admitted
to the conduit 16 from & constant préssure source
in the conventional manner, the &léeve (0 is
passed through the barrel or other membet W
being gaged during which the end surface of
member 2§ on the flexibly moufited member- 25
contacts portions of the surface kéing gaged and
correspondingly moves slightly in g transverse
or radial direction. This movement of member
29 moves its obliqie end face toward and from
the orifice of nozzle {8 and allows more or less
air to escape from the orifice. "By noting varia-
tions in the pressure within conduit 1 8, due to
the variations in clearance between, the nozzle
orifice and oblique end face of member-29; of by
recording these pressure differences a5 by a re-
corder shown in the patent‘to Moore 2,374,154,
granted April 17, 1945, the variations in diameter
along the member W being gaged may be deter-
mined or recorded. © R

During operation of the gage, and with the
po'zzle orifice and radially movable member 2§
In any work engaging position, the air discharged
from the nozzle orifice is free, without building
Ub bressure, to pass through the sleeve and tube
or barrel being gaged by the open space between’
the sleeve 18 and member W being saged.. -

- The form of invention shown in Figs, 5, 6 and

; 7 enables the nozzle clearance between its orifice

and the surface of the work engaging memper op-
posed thereto to be adjusted overa relatively wide
distance. Work of widely different diameters
may therefore be gaged by axial adjustment of
the work engaging member. Particular diameters
over a relatively large range may - e gaged with
the same normal gap: - By this adjustment of the
work engaging member the most efficient nozzle
opening can be chosen for work pieces, being
gaged having diameters varying between fdifferent
limits. : S
In this embodiment of the invention, the sleeve
48 is provided with two nozzle orifices 42 in di-.
ametrically oprosed relation to each other. For
this purpose, a T member 44 is mounted within
the sleeve 49 through which’ air under’ préssure
may be admitted from a conduit 45 similarly ta
the supply for the gage shown in Figs. 1 to 4.
Preferably, and as shown, the T member 43 has’
its oppositely extended arms threaded and is re~
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tained in position in the sleeve by suitable nuts
48 threaded over their ends. The outer end sur-
faces of these threaded members form the orifices
of the nozzles and are disposed, as shown, at
an oblique angle of approximately 20° relative
to axis of the sleeve.

Lying over each nozzle orifice is the corre-
sponding oblique end surface of a. work contact-
ing member §0. This member, as-shown, is elon-
gated and flexible so that it may flex radially by
engagement of its outer portion against the sur-
face of the bore being gaged. At the opposite
end of member 59, from its nozzle closing surface,
it is attached as by means of screws 52 to the
sleeve 40. The screws 52 pass through elongated
slots 54 formed in the members 50 at their se-
cured ends so that the member 50 may be adjust-
ed axially of the sleeve and secured in any axial
position. The effect of this axial adjustment is
to vary the clearance between the oriflce of noz~
zle 42 and the opposed inclined surface of the
work contacting member 50. By adjusting the
axia] position of the work engaging members 50,
the clearance for air escaping past the nozzle
may be so adjusted that the opening may be al-
ways within the same ideal range for distances
being gaged. By means of this axial adjustment,
the gage may be adjusted for dimensions over a
relatively wide range while maintaining the same
sensitivity over the enfire range.

I claim:

1. A gage head for pneumatic gages compris-
ing a eylindrical sleeve, a nozzle therein having
its front face in a plane at a steep oblique angle
to the axis of the sleeve, and a work contacting
member flexibly mounted for transverse move-
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ment within said sleeve, said work contacting
member having its end face in a plane adjacent
said nozzle end face and parallel thereto.

2. A gage head for pneumadtic gages comprising
a cylindrical sleeve, a nozzle therein having its
fronf face in a plane at a steep oblique angle to
the axis of the sleeve, and a work contacting
member mounted for movement to limited trans-
verse positions parallel to each other, said work
contacting member having its end face in a plane
adjacent said nozzle end face and parallel there-
to.

3. A gage head for pneumatic gages compris-
ing a cylindrical sleeve, a nozzle therein having
its front face in a steep oblique transverse plane
relative to the axis of said sleeve, and a work
contacting member flexibly mounted within said
sleeve, said working contacting member having
its end face adjacent said nozzle and parallel
thereto.

RAYMOND S. FOX.
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